Experimental analysis of the emergence of left-right asymmetry of the body axis in early postimplantation mouse embryos.
The lateral asymmetry of the body axis of mouse embryo is revealed first by the asymmetric expression of genes such as nodal, lefty2 and Pitx2 in the lateral plate mesoderm of the neurulating embryo and subsequently by the looping of the heart tube, the rotation of the body axis and situ solitus of specific visceral organs. Analysis of gene expression in the early gastrula shows that there is a transient asymmetric localization of the transcripts of Cerrl, Fgf8, Hesx1 and Hnf3beta gene in the anterior visceral endoderm, Otx2 and Sox2 in the epiblast and Lim1 in the nascent mesoderm. However, the asymmetric expression is not consistent and varies among the embryos, which may be reflecting the lability of the mechanism for specifying the laterality of the body axis during gastrulation. The plasticity of the process that determines laterality is further manifested by the ability to randomise the expression of the Pitx2 gene in the lateral plate mesoderm in embryos that are grown in vitro. The expression of laterality requires the presence of the node and its axial mesodermal derivatives. In mutant embryos that lack the node and in node-ablated embryos, the loss of the axial notochord is associated with isomerism of the body axis, which is revealed either by the expression of the Pitx2 gene in the lateral plate mesoderm of both sides of the body or the complete absence of expression. Our results are therefore consistent with the concept that the specification of the laterality of the body axis goes through a dynamic phase during gastrulation and the activity of the node and its derivatives is instrumental in the conferment of left-right identity of the embryonic tissues.